Characterization of the Escherichia coli gene for serine hydroxymethyltransferase.
Plasmid pGS1 carries the Escherichia coli glyA gene and its neighboring regions on a 13-kb EcoRI insert. In a cell-free transcription-translation system, the insert directs the synthesis of two polypeptides with Mr values of about 46 500 and 45 500. When the glyA gene is inactivated with the transposable element Tn5, the Mr 46 500 polypeptide is not observed, identifying it as the glyA gene product. The Mr 45 500 polypeptide is the product of an unknown gene designated gene X. When plasmids with random insertions of the Tn5 element in either the glyA gene or gene X are used as templates in the cell-free transcription-translation system, the polypeptides observed are smaller than the glyA or X gene products. A comparison of the site of each Tn5 insertion within the glyA gene or within gene X and the size of the polypeptide observed in the cell-free system enabled us to determine the direction of transcription and translation of both genes. The glyA gene is transcribed and translated in a direction opposite to that of gene X. Nucleotide sequencing confirmed the location and orientation of the two genes in the insert. DNase I footprinting experiments defined the glyA gene and gene X control regions recognized by RNA polymerase, and S1 nuclease mapping experiments located the transcription start point for each gene. The transcription start points for the two genes are 216 bp apart, and the translation start sites are 327 bp apart. Less than 90 bp separate the two RNA polymerase molecules bound to the two promoters.